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Overview:	 ﾠ
	 ﾠ
There	 ﾠis	 ﾠmuch	 ﾠtalk	 ﾠof	 ﾠthe	 ﾠpotential	 ﾠfor	 ﾠsmall,	 ﾠmodular	 ﾠreactors	 ﾠ(SMRs)	 ﾠto	 ﾠbecome	 ﾠplayers	 ﾠin	 ﾠthe	 ﾠfield	 ﾠof	 ﾠ
energy	 ﾠprovision.	 ﾠThese	 ﾠsmall	 ﾠreactors,	 ﾠwhich	 ﾠrange	 ﾠin	 ﾠsize	 ﾠfrom	 ﾠtens	 ﾠto	 ﾠseveral	 ﾠhundreds	 ﾠof	 ﾠmegawatts-ﾭ‐
electric	 ﾠ(MWe),	 ﾠare	 ﾠbeing	 ﾠdeveloped	 ﾠin	 ﾠa	 ﾠdozen	 ﾠInternational	 ﾠAtomic	 ﾠEnergy	 ﾠAgency	 ﾠ(IAEA)	 ﾠmember	 ﾠstates,	 ﾠ
and	 ﾠencompass	 ﾠa	 ﾠrange	 ﾠof	 ﾠboth	 ﾠlight	 ﾠwater	 ﾠand	 ﾠnon-ﾭ‐light	 ﾠwater	 ﾠdesigns	 ﾠ[1].	 ﾠ
	 ﾠ
Vendors	 ﾠpromise	 ﾠthat	 ﾠSMRs	 ﾠwill	 ﾠameliorate	 ﾠmany	 ﾠof	 ﾠthe	 ﾠconcerns	 ﾠsurrounding	 ﾠlarge,	 ﾠconventional	 ﾠnuclear	 ﾠ
power	 ﾠplants.	 ﾠSome	 ﾠnon-ﾭ‐light	 ﾠwater	 ﾠtechnologies,	 ﾠfor	 ﾠinstance,	 ﾠpromise	 ﾠincreased	 ﾠsafety,	 ﾠreduced	 ﾠ
proliferation	 ﾠrisk,	 ﾠand	 ﾠinnovative	 ﾠapproaches	 ﾠto	 ﾠspent	 ﾠfuel	 ﾠstockpile	 ﾠmanagement	 ﾠ[2].	 ﾠMeanwhile,	 ﾠvendors	 ﾠ
of	 ﾠlight	 ﾠwater	 ﾠSMRs	 ﾠpromise	 ﾠto	 ﾠupend	 ﾠnuclear	 ﾠpower’s	 ﾠunhealthy	 ﾠeconomics.	 ﾠSmall,	 ﾠstandardized	 ﾠreactors,	 ﾠ
these	 ﾠvendors	 ﾠsuggest,	 ﾠcan	 ﾠbe	 ﾠbuilt	 ﾠon	 ﾠan	 ﾠassembly	 ﾠline,	 ﾠachieving	 ﾠhigh	 ﾠlevels	 ﾠof	 ﾠquality	 ﾠcontrol	 ﾠwhile	 ﾠ
harnessing	 ﾠfactory	 ﾠfabrication	 ﾠeconomies	 ﾠ[3].	 ﾠAlso,	 ﾠsmall	 ﾠreactors	 ﾠwill	 ﾠincorporate	 ﾠpassive	 ﾠsafety	 ﾠsystems	 ﾠ
and	 ﾠallow	 ﾠfor	 ﾠinnovative	 ﾠapproaches	 ﾠto	 ﾠsiting	 ﾠthat	 ﾠare	 ﾠinfeasible	 ﾠfor	 ﾠlarge	 ﾠreactors,	 ﾠsuch	 ﾠas	 ﾠunderground	 ﾠ
construction.	 ﾠPerhaps	 ﾠmost	 ﾠimportantly,	 ﾠeven	 ﾠif	 ﾠthey	 ﾠcost	 ﾠmore	 ﾠper	 ﾠunit	 ﾠof	 ﾠpower,	 ﾠthese	 ﾠreactors’	 ﾠsmall	 ﾠsize	 ﾠ
will	 ﾠallow	 ﾠfor	 ﾠa	 ﾠwider	 ﾠrange	 ﾠof	 ﾠapplications:	 ﾠmore	 ﾠutilities	 ﾠwill	 ﾠbe	 ﾠable	 ﾠto	 ﾠacquire	 ﾠand	 ﾠoperate	 ﾠnuclear	 ﾠplants	 ﾠ
without	 ﾠ“betting	 ﾠthe	 ﾠcompany”,	 ﾠand	 ﾠit	 ﾠmay	 ﾠeven	 ﾠbe	 ﾠpossible	 ﾠto	 ﾠoperate	 ﾠthem	 ﾠin	 ﾠplaces	 ﾠwith	 ﾠchallenging	 ﾠ
geographies	 ﾠor	 ﾠunderdeveloped	 ﾠgrids.	 ﾠ
	 ﾠ
At	 ﾠthis	 ﾠstage	 ﾠof	 ﾠthe	 ﾠtechnology’s	 ﾠdevelopment,	 ﾠthe	 ﾠquestion	 ﾠof	 ﾠcapital	 ﾠcost	 ﾠis	 ﾠstarting	 ﾠto	 ﾠtake	 ﾠcenter	 ﾠstage.	 ﾠ
This	 ﾠis	 ﾠbecause,	 ﾠwhere	 ﾠnuclear	 ﾠpower	 ﾠis	 ﾠconcerned,	 ﾠcapital	 ﾠcost	 ﾠdominates	 ﾠoperating	 ﾠcosts.	 ﾠBecause	 ﾠnone	 ﾠof	 ﾠ
the	 ﾠlight	 ﾠwater	 ﾠSMRs	 ﾠhas	 ﾠbeen	 ﾠbuilt,	 ﾠthere	 ﾠare	 ﾠno	 ﾠdata	 ﾠthat	 ﾠallow	 ﾠfor	 ﾠa	 ﾠbottom-ﾭ‐up	 ﾠanalysis	 ﾠof	 ﾠthis	 ﾠcapital	 ﾠ
cost.	 ﾠThe	 ﾠfew	 ﾠstudies	 ﾠthat	 ﾠdo	 ﾠaddress	 ﾠSMR	 ﾠeconomics	 ﾠadopt	 ﾠlarge	 ﾠreactor	 ﾠcost	 ﾠestimates	 ﾠas	 ﾠnatural	 ﾠanchors.	 ﾠ
Here,	 ﾠwe	 ﾠadopt	 ﾠa	 ﾠsystematic,	 ﾠtop-ﾭ‐down	 ﾠapproach	 ﾠto	 ﾠlight	 ﾠwater	 ﾠSMR	 ﾠcapital	 ﾠcost	 ﾠestimation.	 ﾠWe	 ﾠfocus	 ﾠon	 ﾠ
light	 ﾠwater	 ﾠSMRs	 ﾠbecause	 ﾠlight	 ﾠwater	 ﾠreactors	 ﾠare	 ﾠmore	 ﾠin	 ﾠline	 ﾠwith	 ﾠthe	 ﾠexisting	 ﾠregulatory	 ﾠframework	 ﾠ
employed	 ﾠby	 ﾠthe	 ﾠU.S.	 ﾠNuclear	 ﾠRegulatory	 ﾠCommission	 ﾠ(NRC).	 ﾠTherefore,	 ﾠthey	 ﾠare	 ﾠlikeliest	 ﾠto	 ﾠhold	 ﾠpotential	 ﾠ
for	 ﾠdeployment	 ﾠin	 ﾠthe	 ﾠnear	 ﾠterm.	 ﾠ	 ﾠ
	 ﾠ
Methodology:	 ﾠ
	 ﾠ
Through	 ﾠa	 ﾠtechnical,	 ﾠwide-ﾭ‐ranging,	 ﾠstructured	 ﾠelicitation	 ﾠprocess,	 ﾠwe	 ﾠelicited	 ﾠthe	 ﾠjudgments	 ﾠof	 ﾠtwelve	 ﾠ
experts	 ﾠconcerning	 ﾠfive	 ﾠnuclear	 ﾠreactor	 ﾠdeployment	 ﾠscenarios.	 ﾠTo	 ﾠprovide	 ﾠa	 ﾠbaseline,	 ﾠthe	 ﾠfirst	 ﾠscenario	 ﾠ
involves	 ﾠa	 ﾠ1,000MWe	 ﾠGeneration	 ﾠIII+	 ﾠ(Gen	 ﾠIII+)	 ﾠreactor;	 ﾠthe	 ﾠother	 ﾠfour	 ﾠcover	 ﾠversions	 ﾠof	 ﾠtwo	 ﾠlight	 ﾠwater	 ﾠ
SMR	 ﾠdesigns.	 ﾠQuestions	 ﾠrange	 ﾠfrom	 ﾠthe	 ﾠelicitation	 ﾠof	 ﾠovernight	 ﾠcost	 ﾠfor	 ﾠeach	 ﾠscenario	 ﾠto	 ﾠthoughts	 ﾠon	 ﾠthe	 ﾠ
potential	 ﾠfor	 ﾠSMRs	 ﾠto	 ﾠcompete	 ﾠon	 ﾠthe	 ﾠenergy	 ﾠlandscape.	 ﾠTo	 ﾠprotect	 ﾠthe	 ﾠanonymity	 ﾠof	 ﾠthe	 ﾠexperts,	 ﾠwe	 ﾠ
assigned	 ﾠa	 ﾠletter	 ﾠto	 ﾠeach;	 ﾠit	 ﾠis	 ﾠthis	 ﾠletter	 ﾠthat	 ﾠis	 ﾠattached	 ﾠto	 ﾠexpert	 ﾠresponses	 ﾠin	 ﾠthe	 ﾠresults	 ﾠsection	 ﾠbelow.	 ﾠ
	 ﾠ
Results:	 ﾠ
	 ﾠ
Figure	 ﾠ1	 ﾠbelow	 ﾠshows	 ﾠthe	 ﾠvalues	 ﾠwe	 ﾠelicited	 ﾠfor	 ﾠthe	 ﾠovernight	 ﾠcost	 ﾠof	 ﾠeach	 ﾠof	 ﾠthe	 ﾠfive	 ﾠscenarios.	 ﾠThe	 ﾠfirst	 ﾠ
(scenario	 ﾠ1)	 ﾠis	 ﾠa	 ﾠ1,000MWe	 ﾠGen	 ﾠIII+	 ﾠplant;	 ﾠscenario	 ﾠ2	 ﾠrefers	 ﾠto	 ﾠa	 ﾠsingle	 ﾠsmall	 ﾠlight	 ﾠwater	 ﾠSMR	 ﾠproducing	 ﾠ
45MWe;	 ﾠscenario	 ﾠ3	 ﾠsees	 ﾠfive	 ﾠof	 ﾠthese	 ﾠsmaller	 ﾠSMRs	 ﾠco-ﾭ‐sited	 ﾠto	 ﾠproduce	 ﾠ225MWe;	 ﾠscenario	 ﾠ4	 ﾠsees	 ﾠ24	 ﾠof	 ﾠthem	 ﾠco-ﾭ‐sited	 ﾠto	 ﾠproduce	 ﾠa	 ﾠGigawatt	 ﾠ(1,080MWe);	 ﾠand	 ﾠscenario	 ﾠ5	 ﾠrefers	 ﾠto	 ﾠa	 ﾠsingle	 ﾠlarge	 ﾠlight	 ﾠwater	 ﾠSMR	 ﾠ
producing	 ﾠ225MWe.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
The	 ﾠovernight	 ﾠcost	 ﾠvalue	 ﾠwe	 ﾠelicited	 ﾠrefers	 ﾠto	 ﾠthe	 ﾠlump	 ﾠsum	 ﾠpayment	 ﾠthat	 ﾠa	 ﾠutility	 ﾠtransfers	 ﾠto	 ﾠa	 ﾠvendor	 ﾠto	 ﾠ
acquire	 ﾠthe	 ﾠplant	 ﾠin	 ﾠquestion.	 ﾠIn	 ﾠother	 ﾠwords,	 ﾠit	 ﾠis	 ﾠthe	 ﾠcost	 ﾠof	 ﾠthe	 ﾠplant	 ﾠto	 ﾠthe	 ﾠutility	 ﾠin	 ﾠ2011	 ﾠdollars,	 ﾠ
excluding	 ﾠfinancing	 ﾠand	 ﾠowner’s	 ﾠcost.	 ﾠAlso,	 ﾠthe	 ﾠcost	 ﾠis	 ﾠthat	 ﾠof	 ﾠan	 ﾠnth-ﾭ‐of-ﾭ‐a-ﾭ‐kind	 ﾠ(NOAK)	 ﾠplant:	 ﾠwe	 ﾠassumed	 ﾠ
that	 ﾠthe	 ﾠvendor	 ﾠhas	 ﾠrecouped	 ﾠthe	 ﾠcost	 ﾠof	 ﾠengineering	 ﾠand	 ﾠlicensing	 ﾠthe	 ﾠdesign,	 ﾠhas	 ﾠexploited	 ﾠall	 ﾠ
technological	 ﾠlearning,	 ﾠand	 ﾠhas	 ﾠstreamlined	 ﾠconstruction	 ﾠmanagement.	 ﾠWhen	 ﾠexperts	 ﾠasked	 ﾠabout	 ﾠsite-ﾭ‐
specific	 ﾠfactors,	 ﾠwe	 ﾠemphasized	 ﾠthat	 ﾠthe	 ﾠplants	 ﾠare	 ﾠbeing	 ﾠbuilt	 ﾠin	 ﾠa	 ﾠ“favorable”	 ﾠregulatory	 ﾠenvironment.	 ﾠWe	 ﾠ
suggested	 ﾠthat	 ﾠthe	 ﾠregulatory	 ﾠbody	 ﾠis	 ﾠmature	 ﾠand	 ﾠfairly	 ﾠcompetent:	 ﾠit	 ﾠhas	 ﾠstringent	 ﾠrequirements	 ﾠand	 ﾠ
considerable	 ﾠexperience.	 ﾠPublic	 ﾠattitudes	 ﾠtowards	 ﾠnuclear	 ﾠpower	 ﾠare	 ﾠassumed	 ﾠto	 ﾠbe	 ﾠan	 ﾠimportant,	 ﾠbut	 ﾠnot	 ﾠ
insurmountable,	 ﾠfactor	 ﾠin	 ﾠthe	 ﾠdecision	 ﾠto	 ﾠbuild.	 ﾠWe	 ﾠinvariably	 ﾠsuggested	 ﾠthe	 ﾠsoutheastern	 ﾠU.S.	 ﾠas	 ﾠa	 ﾠpossible	 ﾠ
candidate	 ﾠfor	 ﾠthese	 ﾠprojects	 ﾠif	 ﾠpressed	 ﾠfurther.	 ﾠFinally,	 ﾠwe	 ﾠassumed	 ﾠthe	 ﾠreactor	 ﾠdesigns	 ﾠin	 ﾠquestion	 ﾠhave	 ﾠ
been	 ﾠcertified,	 ﾠthat	 ﾠthe	 ﾠowner	 ﾠhas	 ﾠlicensed	 ﾠthe	 ﾠsite,	 ﾠand	 ﾠthat	 ﾠthe	 ﾠscenarios	 ﾠin	 ﾠquestion	 ﾠare	 ﾠlicensable.	 ﾠ	 ﾠ
	 ﾠ
Conclusions:	 ﾠ
	 ﾠ
There	 ﾠwas	 ﾠlittle	 ﾠconsensus	 ﾠamong	 ﾠthe	 ﾠexperts	 ﾠinterviewed	 ﾠon	 ﾠthe	 ﾠcost	 ﾠof	 ﾠvarious	 ﾠNOAK	 ﾠlight	 ﾠwater	 ﾠreactor	 ﾠ
deployment	 ﾠscenarios.	 ﾠThe	 ﾠovernight	 ﾠcost	 ﾠof	 ﾠa	 ﾠsmall	 ﾠ(45MWe)	 ﾠsingle-ﾭ‐unit	 ﾠSMR	 ﾠplant	 ﾠis	 ﾠestimated	 ﾠto	 ﾠrange	 ﾠ
anywhere	 ﾠfrom	 ﾠ$2,200/kWe	 ﾠto	 ﾠ$25,000/kWe,	 ﾠwhile	 ﾠa	 ﾠlarger	 ﾠ(225MWe)	 ﾠsingle-ﾭ‐unit	 ﾠSMR	 ﾠplant	 ﾠis	 ﾠestimated	 ﾠ
to	 ﾠcost	 ﾠanywhere	 ﾠfrom	 ﾠ$1,800/kWe	 ﾠto	 ﾠ$12,000/kWe.	 ﾠIn	 ﾠcomparison,	 ﾠestimates	 ﾠfor	 ﾠa	 ﾠconventional	 ﾠ1,000MWe	 ﾠ
Gen	 ﾠIII+	 ﾠplant	 ﾠranged	 ﾠfrom	 ﾠ$1,000/kWe	 ﾠto	 ﾠ$7,000/kWe.	 ﾠEven	 ﾠif	 ﾠwe	 ﾠchoose	 ﾠto	 ﾠadopt	 ﾠthe	 ﾠupper	 ﾠbound	 ﾠ
estimates	 ﾠof	 ﾠovernight	 ﾠcost	 ﾠfor	 ﾠthe	 ﾠsingle-ﾭ‐unit	 ﾠSMRs	 ﾠwe	 ﾠinvestigated,	 ﾠhowever,	 ﾠthere	 ﾠis	 ﾠno	 ﾠquestion	 ﾠthat	 ﾠthis	 ﾠ
technology	 ﾠwill	 ﾠcater	 ﾠto	 ﾠa	 ﾠlarger	 ﾠmarket	 ﾠthan	 ﾠconventional	 ﾠnuclear	 ﾠdoes.	 ﾠ
	 ﾠ
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